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Abstract 

Introduction: The main issues with regards to antibiotics include choosing the correct antibiotic for the 
appropriate indication, dosage, and duration to achieve the optimum goal of therapy. 
Objectives: To study the prescribing pattern of antibiotics in general paediatric wards of HTAR and to 
determine whether the prescribing of antibiotics was in accordance with the guidelines. 
Method: A hospital-based cross-sectional prospective study was conducted to evaluate the prescribing 
pattern of antibiotics in paediatric inpatients. Data was extracted from the prescriptions issued during the 
month of August 2017 in the general paediatrics ward. All prescriptions of admitted patients who were 
prescribed with antibiotics were collected and followed up daily until patient was discharged. The data 
collected was analysed using Statistical Package for the Social Sciences (SPSS) software (Version 20). 
Results:  In total there were 545 antibiotics prescribed for 269 patients. It was found that the most prevalent 
disease among the patients was respiratory infections (56.5%). The most prescribed antibiotics among the 
general paediatric population were narrow spectrum antibiotics (71.1%) from the Penicillin class. Within the 
class of Penicillin, we found that Ampicillin was most frequently prescribed by the physicians. We found high 
adherence rate in the current medication management in the ward to the prescribing guidelines by  (99.8%). 
Conclusion: Our study highlighted that the antibiotics prescribed in the general paediatric wards of HTAR 
were mostly narrow spectrum antibiotics and the antibiotics were 
 prescribed according to the guidelines. Further studies with bigger study population over a longer study 
period are needed to obtain higher impact results. 
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Introduction 
Antibiotics are one of the commonly prescribed medications in both the community and hospital settings (1). 

Selection of appropriate antibiotics is the challenging part to the health care practitioners these days. Clinical 
practice guidelines play a vital role in providing guidance to the practitioner to select the best management 
for the patients while preventing the emergence of antimicrobial resistance. The main problems that they 
face in regards to antibiotics include choosing the correct drug for the appropriate indication, dosage, and 
duration to achieve the optimum goal of therapy (2). 

Antibiotics are prescribed by the doctors for treatment or prevention of many types of bacterial 
infection (3). There are varieties of antibiotics, which are categorized either based on their chemical 
structures, mode of actions, or spectrum of activity. Antibiotics can be broadly categorized into six groups. 
The groups are penicillin, cephalosporin, aminoglycosides, tetracyclines, macrolides and 
fluoroquinolones.(4). 
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Antibiotics can be either broad spectrum or narrow spectrum based on the range of bacteria that 

can be broad but at the same time is narrower than the other broad antibiotics, and vice versa (5). The 
Penicillin group antibiotics such as penicillin and ampicillin are narrow spectrum antibiotics while some 
cephalosporin group antibiotics, tigecycline, piperacillin/tazobactam, polymyxins, carbapenem and amikacin 
are broad spectrum antibiotics (6,7). 

The patterns of diagnosis and antibiotic choice did vary. A prospective observational study of drug 
utilization and antimicrobial prescription pattern among paediatrics cases in tertiary care hospital in India 
showed that the most frequently prescribed antibiotics were cephalosporins (43.6%) followed by penicillins. 
These antibiotics were commonly indicated for gastrointestinal tract infections (60.66%) followed by 
respiratory tract infection (27.2%). Most of the antibiotics were used as empirical treatment (8).. Besides, a 
retrospective study of prescription pattern of antibiotics in paediatric inpatients at a tertiary care hospital in 
central India showed mean age of paediatric patients was 5.6 years old. The most common infections were 
acute gastroenteritis, followed respiratory tract infections, and meningitis. The results showed the most 
commonly prescribed antibiotics was cefexime and followed by amoxicillin-clavulanic acid combination from 
penicillin group (9). Another study on prescribing pattern of antibiotic in paediatric patients with pneumonia 
in India showed that the most commonly prescribed antibiotics for pneumonia was amoxicillin-clavulanic 
acid (43%) and ceftriaxone (36%). The mean age of the patients diagnosed with pneumonia was 26 months. 
Most patients (73%) were prescribed with single antibiotic then followed by 26% with two antibiotics (10). 

However, there were inappropriate choice of antibiotic among paediatric patients shown by the 
following studies. A study done across six countries (Germany, Italy, South Korea, Norway, Spain, and the 
US in paediatric patients found that there was a vast difference in anti-microbial utilisation across these 
countries. Hence, they concluded that there was a need to optimise usage of anti-microbial in order to 
prevent resistance (11). A study conducted by Suparna Sharma et al. In 2016, proposed that Georgetown 

like asthma and viral infections, which were not bacterial infectious disease. Broad spectrums antibiotics 
were prescribed as a first line therapy even when used for infectious diseases still requires careful 
judgement (12). This shows there is a need for antibiotic usage review. 

In Malaysia, there were similar findings of inappropriate choice of antibiotic among patients. A study 
by Hassali MA et al.(13) to ass
for upper respiratory tract infections showed that many general practitioners prescribed antibiotics even 
when it was not required. Another study by V K et al. (14) conducted in six public hospitals in Malaysia found 
that there was a lack of adherence to guidelines in terms of antibiotic prescribing. Meanwhile, another study 
conducted in general paediatric wards across five different countries (Malaysia, United Kingdom, Germany, 
Hong Kong, and Australia) found that the most frequently prescribed medication was systemic anti-bacterial 
amounting to 25.2% (15). Another study by Boon Phiaw Kho et al. (16) in Sarawak, Malaysia reported that 
the antibiotic prescribing pattern for upper respiratory tract infections was found to differ between health 
care professionals and may be inappropriate. Lastly, a study by Teng et al. found high prescribing rate of 
antibiotics for febrile paediatric patients (17). 

Since there is a lack of study focusing on the prescribing pattern of antibiotics in paediatric patients 
in Malaysia, this study will be targeting on general paediatric inpatient ward prescriptions containing 
antibiotics. The main objective of this study was to study the prescribing pattern of antibiotics in general 
paediatric wards and to determine whether the prescribing of antibiotics was in accordance to the guidelines.  
 
Method 
This was a cross sectional prospective study done to evaluate the prescribing pattern of antibiotics in the 
general paediatric ward of Tengku Ampuan Rahimah Hospital (HTAR), Klang. All prescriptions prescribed 
for patients who were admitted in paediatric wards 6A, 6B, and 7D of HTAR during the whole month of 
August 2017 were collected. The targeted sample size was 262 based on average admission of 817 per 
month calculated by using Raosoft formula.  

Only complete prescriptions were included in the study. All incomplete prescription without age, 
gender, diagnosis, antibiotic prescribed, class of antibiotics, dose of antibiotic prescribed, frequency, 

escription from the 
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Paediatric High Dependency Unit, Neonatal Intensive Care Unit and Special Care Nursery, and prescription 
for transfer-in patient from other hospitals were also excluded. 

A validated data collection form was developed by the pharmacists from HTAR with reference to 
Chunnilall D et al. (2015) (18). Data was extracted from the included prescriptions using the data collection 
form. Baseline demographic, such as age, gender, diagnosis was collected as well as antibiotic prescribed, 

The data that was collected was analysed descriptively using Statistical Package for the Social Sciences 
(SPSS) software (Version 20). 

This study was done in HTAR with the verbal approval from Paediatric Head of Department. No 
informed consent is required as data was merely collected from prescriptions without any intervention and 
no patient identifiers. Ethics approval was also obtained from Malaysian Research Ethics Committee 
(MREC). 
 
Results 
During the study period, a total of 544 prescriptions of antibiotics were prescribed for 269 patients in the 
paediatric wards in HTAR. Among the patients that were included in this study, the highest number of 
patients were in age group between 1 to 5 years old (54.6%) and lowest number were in age group above 
5 to12 years of age (14.5%). The percentage of male and female patients was almost equal with 57.2% of 
male and 42.8% female, respectively. The most prevalent disease among the studied patients was 
respiratory tract infections (56.5%) followed by ear, nose and throat (ENT) infections (13.8%), and 
gastrointestinal infections (5.2%) being in third position. Other disease encountered during the study was 
as per Table 1. 
 
Table 1: Demographic and diagnosis distribution (n= 269) 

 Demographic n (%)  

 Age group   

 <1 year 83 (30.9)  

 1-5 years 147 (54.6)  

 >5-12 years 39 (14.5)  

 Gender   

 Female 115 (42.8)  

 Male 154 (57.2)  

    

 Sites of infection   

 Blood 5 (1.9)  

 Brain 6 (2.2)  

 ENT 37 (13.8)  

 Gastrointestinal 14 (5.2)  

 Nephrology 6 (2.2)  

 Respiratory 152 (56.5)  

 Skin 3 (1.1)  

 UTI  12 (4.5)  

 Others 34 (12.6)  

Abbreviation: ENT - ear, nose and throat; UTI  urinary tract infection 
 
 

Our study found that penicillin was the most prescribed antibiotic, at 55.9%, followed by 
cephalosporin at 22.4%. The least prescribed antibiotics in paediatric ward in HTAR belonged to quinolones 
with 0.4%. As penicillin class of antibiotic was the frequently prescribed class, we further analysed and found 
that ampicillin was ranked the highest in the penicillin class, followed by penicillin antibiotic (48.4% and 
22.0% respectively) (Table 2).   

Based on the 544 prescriptions of antibiotics reviewed in the paediatric wards in HTAR, 
approximately 156 prescriptions were prescriptions for broad-spectrum antibiotics and 388 prescriptions for 
narrow spectrum antibiotics. It was noted that narrow spectrum antibiotics was the most frequently 
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prescribed to paediatric patients in the ward followed by broad spectrum antibiotics with the percentage of 
71.3% and 28.7% respectively (Table 2). 

Table 3 showed that 99.8% of the prescriptions with antibiotics were prescribed correctly to patient 
in the paediatric ward in terms of indication, dose and route of administration according to the National 
Antibiotic Guidelines (NAG) (19), Pediatric Protocols 3rd Edition (20), Lexicomp (4)and Frank Shann 17th 
Edition (2017) (21). 
 
Table 2: Classes of antibiotics prescribed, types of penicillin antibiotics and broad spectrum versus narrow 
spectrum antibiotics (n=544) 

 Prescribing Pattern n (%)  

 Classes of antibiotics prescribed   

Penicillin 304 (55.9)  

Cephalosporin 122 (22.4)  

Macrolide 86 (15.8)  

Aminoglycoside 16 (2.9)  

Carbapenem 6 (1.1)  

Quinolones 2 (0.4)  

Others 8 (1.5)  

  Types of Penicillin antibiotics 
prescribed  

 
 

Ampicillin 147 (48.4)  

Penicillin 67 (22)  

Amoxycillin 45 (14.8)  

Cloxacillin 24 (7.9)  

Amoxicillin/Clavulanic Acid 20 (6.6)  

Piperacillin/Tazobactam 1 (0.3)  

 Broad Spectrum versus Narrow Spectrum   

Narrow 388 (71.3)  

Broad 156 (28.7)  

 
 
Table 3: Appropriateness of antibiotic prescribing (indication, dose and route of administration) according to 
the guidelines (n=544) 

Prescription According to Guideline n (%) 

Yes 543 (99.8) 

No 1 (0.2) 

 
 
Discussion 
Antibiotics are usually prescribed empirically upon diagnosis and subsequently are adjusted according to 
the culture and sensitivity results (22). In the paediatric departments, antibiotics were the most commonly 
prescribed medications and one of the main drugs prescribed (23). This study was carried to determine the 
prescribing patterns of antibiotics in the general paediatric wards of HTAR, Klang, Malaysia. 

When analysed according to the age distribution, higher number of patients belonged to the age 
group of more than 1- immune system is still 
developing (24). According to a study by Pradeepkumar et al. (2017), it was found that the median age of 
paediatric patients receiving antibiotic was 3 years old, and the age group that received antibiotics more 
frequently than other children was patient with age group below 1-year-old. This indicated that patient with 
age group of below 1-year-old was more susceptible to infectious diseases (25). Less percentage was 
observed in the children of age group more than 5-12 years (14.5%). However, our study population had an 
approximately equal gender distribution not statistically affecting our results (26).  

In our study, a total of 269 patients with 544 antibiotics prescriptions were recorded in the duration 
of one month. Penicillin was widely prescribed for our paediatric patients followed by cephalosporins. Our 
results were comparable to Suparna Sharma et al. (12) who also found that penicillin group antibiotics were 
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frequently prescribed at a frequency as high as 51.4%. Amoxicillin was the drug of choice (33.9%) and the 
various diagnoses found were asthma (20 %), respiratory infections (19.5 %), and gastrointestinal infections 
(12.1 %). It was not surprising that the quinolones are prescribed in caution due to the fear of adverse effects 
such as arthralgias (27).  

In our study, only 28.7% of the prescriptions contained broad spectrum antibiotics while the 
remaining were narrow spectrum antibiotics. The commonly prescribed antibiotic was narrow spectrum 
antibiotic, and as per the recommendations in the guidelines. This study, however, did not verify the culture 
and sensitivity results. In contrast, another study found that only 27% of providers prescribed narrow-
spectrum therapy in the emergency department, but more narrow spectrum antibiotics were prescribed 
during discharge (56%) (28). This could be due to different guidelines being practiced. Antibiotics use is 
influenced by the preference of hospital doctors, experience using the antibiotics, availability of medication, 
and also publicity by the pharmaceutical industries (28). 

Appropriate usage and doses of antibiotics for the treatment in paediatric ward were analysed by 
referring to the guidelines such as the National Antibiotic Guidelines (NAG) (19), Lexicomp (4), Frank Shann 
(21) or Pediatric Protocols (20). From the collected data, ampicillin from penicillin class was the major 
antibiotic prescribed in the wards for respiratory infection treatment. According to the NAG (19), ampicillin 
is one of the preferred antibiotics for respiratory infection. Therefore, it showed that the prescribed antibiotics 
were given correctly according to guidelines in the ward.  

The limitation of this study was that the data collection duration was only one month. This may 
impose limitation for seasonal variation. Besides, this was a single-centred study conducted in the general 
paediatric patients only and all cases from the Paediatric High Dependency Unit, Neonatal Intensive Care 
Unit, and Special Care Nursery were excluded. Hence, generalization of the observed results from this study 
to other paediatric population was not possible. Future study should include other paediatric population and 
duration of the study should be extended quarterly for a year in order to allow generalization and to prevent 
bias. 
 
Conclusion 
Our study highlighted that antibiotics prescribed in the general paediatric wards of HTAR were mostly narrow 
spectrum antibiotics and the antibiotics prescribing was done according to the guidelines. Further studies 
are needed with extensive collaboration with physicians and microbiologists to obtain higher impact results 
in terms of culture and sensitivity, diagnosis, and bigger study population over a longer study period. 
Continuing education about rational drug use and development of easy to use treatment guidelines for 
common diseases in the paediatric wards are highly recommended to ensure the sustainability of good 
practices. 
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